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(54) IDC branch connector for large range of wire sizes 



(57) An IDC branch connector comprises an IDC 
connection section (12) positioned on a central carrier 
strip (10). Strain relief sections (14) extend from either 
side (16) of the carrier strip (10) such that a wire termi- 
nated to the IDC section (12) is securely held on either 
side. The IDC section (12) comprises first IDC slots (26) 



positioned between second larger IDC slots (28) such 
that a large range of wire sizes can be terminated 
thereto. The branch connector is overmoulded by an 
insulative housing (4), whereby the carrier strip can be 
maintained between a plurality of connector modules 
depending on the number of wires to be interconnected. 
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Description 

This invention relates to an insulation displacing 
contact (IDC) branch connector for distributing electrical 
current between conducting wires, such wires possibly 
having a range of different sizes. 

It is typical to find the use of branch connectors in 
automobiles for distributing electrical current. Such 
branch connectors are used in an automobile to distrib- 
ute earth or positive pole to a plurality of conductors in 
the appropriate positions in the vehicle. There are many 
different wire sizes depending on the electrical current 
needs, that need to be connected to the branch connec- 
tor. Furthermore, there are different numbers of wires 
that need to be connected to the various branch connec- 
tors. It is often appropriate to connect the branch con- 
nector to the various wires at any position therealong, 
i.e. to the end of the wire or in an intermediate section of 
the wire, such that the wire should transverse the con- 
nector without electrical discontinuity. A further require- 
ment for such connectors is that they are reliable and 
cost-effective not only to manufacture, but also to handle 
and assemble to the automobile and wires. 

It is therefore desirable to provide a cost-effective 
and reliable branch connector that can be connected to 
a large range of wire sizes and different numbers of wires 
at any position along such wires. 

It is an object of this invention to provide a robust 
and reliable IDC branch connector that is cost-effective 
to manufacture and assemble. 

It is a further object of this invention to provide an 
IDC branch connector for connection to a large range of 
wire sizes at end or intermediate portions along the wires 
whilst maintaining electrical continuity and mechanical 
strength in the cable. 

The objects of this invention have been achieved by 
providing an IDC branch connector comprising a plurality 
of terminals electrically interconnected and inmoulded to 
an insulative housing, the terminals comprising a base 
portion, a pair of strain relief portions extending from the 
base portion in opposing directions, and an IDC section 
attached to the base portion between the pair of strain 
relief sections, the IDC section having a first slot adapted 
to connect to small wire sizes and a second slot adapted 
to connect to larger wire sizes, the first and second slots 
aligned with each other and positioned between and 
aligned with the strain relief sections for connection to a 
longitudinal portion of wire securely attachable to the 
strain relief portions. Improvements may comprise an 
IDC section having a pair of central first IDC slots flanked 
by a pair of outer second I DC slots to form a substantially 
W-shaped profile. Outer opposed ends of the strain relief 
sections may have tabs projecting therefrom for over- 
moulding by the insulative housing in order to provide a 
secure anchor for forces pulling up from the base section. 
The base section could be formed by the carrier strip that 
is used to transport and interconnect the strain relief sec- 
tions during stamping and forming thereof, whereby the 
insulative housing can be overmoulded to af ixed plurality 



of terminals (e.g. 3) whilst the carrier strip extending 
between connectors is maintained for handling and 
transport. If a greater plurality of wires need to be inter- 
connected than the connector has terminals, then a plu- 
s ralrty of the connectors can be left interconnected with 
the carrier strip. 

The preferred embodiment of this invention will now 
be described with reference to the figures, whereby; 
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Figure 1 is an isometric view of an IDC branch con- 
nector module; 

Figure 2 is an isometric view of the terminals without 
housing of the module of Figure 1 ; 
Figure 3 is a top view of two modules intercon- 
nected; 

Figure 4 is a cross-sectional view through lines 4-4 
of Figure 3; 

Figure 5 is a cross-sectional view through lines 5-5 
of Figure 3; 

Figure 6 is a cross-sectional view through lines 6-6 
of Figure 3; 

Figure 7 is a top view of the terminals of two mod- 
ules; 

Figure 8 is a cross-sectional view through lines 8-8 
of Figure 9; 

Figure 9 is a view in the direction of arrow 10 of Fig- 
ure 7; and 

Figure 10 is a cross-sectional view through lines 10- 
10 of Figure 7. 



Referring to Figures 1 and 2, a branch connector 
module 2 is shown comprising an insulative housing 4 
that is overmoulded over a plurality of terminals 6 
stamped and formed from sheet metal. The plurality of 

35 terminals 6 comprises individual terminal sections 8 
arranged in a juxtaposed manner. The plurality of termi- 
nals 6 comprises a central base portion 10, a W-shaped 
IDC contact section 12 upstanding therefrom, and strain 
relief sections 14 extending in opposed directions from 

40 side edges 16 of the base portion 10. The base portion 
10 is part of a carrier strip that interconnects the strain 
relief portions 14 between each other during manufac- 
turing and transport, and also interconnects the plurality 
of connector modules 2 during manufacturing. The car- 

45 rier strip can be separated between adjacent connector 
modules to separate these modules, or can be left inte- 
gral between a plurality of connector modules (as shown 
in Figures 3 and 7) to provide a branch connector module 
for interconnecting a greater number of wires. A large 

so number of wires can thus be interconnected in a cost- 
effective and simple manner by selecting the number of 
connector modules 2 to remain interconnected on a por- 
tion of the carrier strip. The insulative housings can be 
overmoulded to the plurality of terminals 6 whilst still con- 

55 nected to the carri er strip thus enabling easy handling of 
the connector modules, and spooling onto a transport 
reel for transportation to the wire connection site (e.g. 
the automobile manufacturing site, or harness making 
site). For subsequent connection to the corresponding 
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conducting wires, separation from the carrier strip then 
takes place. The latter thus allows cost-effective manu- 
facturing, transport and assembly to conducting wires. 

The strain relief sections 14 extend substantially 
transversely to the direction of the carrier strip and are s 
provided with an arcuate base portion 1 8 and upstanding 
therefrom crimping arms 20 that are crimpable over a 
wire positioned on the base portion 18 for securely hold- 
ing the wire thereto. The pair of strain relief sections 14 
extending from opposing sides 1 6 of the base portion 10 1 o 
ensures that a wire terminated to the IDC contact section 
1 2 is securely held to the connector module from forces 
pulling on and along the wire in opposed directions, as 
well as forces pulling either side of the wire with respect 
to the IDC section 1 2 in an upwards direction away from 
the base portion 10. The disposition of strain relief sec- 
tions 1 4 on either side of the I DC section 1 2 is particularly 
relevant when connecting to wires at an intermediate 
portion as the IDC connection section structurally weak- 
ens the wire which therefore needs to be securely held 
to the connector on either side of the connection section. 

The strain relief sections 14 comprise downwardly 
extending tabs 22 proximate outer ends 24 that are dis- 
tant from the base portion 10. The tabs 22 are over- 
moulded by the housing 4 as shown in Figure 5, and 
serve as an anchor to prevent upward deformation of the 
strain relief section caused by upward pulling force on a 
wire connected to the strain relief section (the upward 
direction is shown by the arrow U in Figure 5). 

Referring to Figures 4, 8 and 1, the IDC section 12 
has a W-shaped profile when looking in the direction of 
the carrier strip 1 0 and is stamped and formed from sheet 
metal and comprises a pair of first IDC contact slots 26 
positioned between a pair of second IDC slots 28. The 
IDC slots 26 and 28 are stamped from an integral sheet 
metal strip that is bent into a W-shape to form four 
upstanding wall portions 30,32,34,36 that are parallel to 
each other, and substantially equally spaced from each 
other, the inner wall portions 32.34 joined at an upper 
end by an upper bridging portion 38, and the inner and 
outer wall portions 30,32,34,36 joined together by lower 
bridging portions 40,42 respectively. The lower bridging 
portions 40,42 interconnect the wall portions 
38,32,34,36 of one terminal section 8 to that of other ter- 
minal sections 8 of the connector module, such that the 
connector module contact section 12 is an integral part. 
The lower bridging portions 40,42 of the connection sec- 
tion 12 are mounted against the base portion 10 and can 
be securely attached thereto either by welding (e.g. laser 
welding) or by clinching of mechanical tabs therebe- 
tween (not shown). 

The inner IDC slots 26 have a smaller width than the 
outer slots 28 for electrical connection to different wire 
sizes. If a small wire size range is terminated to the ter- 
minal section 8 as indicated by the dotted line in Figure 
4, e dges 27 of the inner slot 26 cu t through thej>uter 
insulation of the conducting wire and electrically contact 
the inn er conducting strands. If a large wire size range 
is connected to the terminal section 8, then the edges 29 



of the IDC slots 28 cut through the outer insulation of the 
larger wire and make electrical contact with the inner 
conducting strands. The inner IDC slot 26 will be wid- 
ened by the introduction of the large wire, such expan- 
sion being unhindered by allowing some play between 
the IDC plate sections and the housing walls 60. The 
inner IDC edges 2 7 of the inner slot 26 will cut not only 
through the insulatio n but also partially cut through the 
inner conducting strands of the larger wire due to the re l- 
atively small size of thesfote. This however does not mat- 
ter as the outer IDC slots 28 are adapted for this larger 
wire and make the optimal electrical contact therewith. 
Due to the cutting of the outer insulation, and in the case 
of large wires the conducting wires by the inner IDC con- 
tact edges 27, it is advantageous to provide the opposed 
strain relief sections 14 extending from either edge 16 of 
the base section 10 such that forces on either end of the 
wire are securely countered by the strain relief means. 
The latter is especially applicable for interconnection of 
two wires in an intermediate position therealong whilst 
ensuring mechanical and electrical integrity. Still refer- 
ring to Figure 8, upstanding tabs 44 can be stamped up 
from the base portion 1 0 for insertion between the inner 
wall portions 32,34 of the IDC connection section 12 for 
central positioning thereof during the assembly proce- 
dure, as well as providing a retention means against lon- 
gitudinal pulling forces on a conducting wire terminated 
thereto. 

Referring to Figures 1 , 5 and 6, the housing 4 is 
shown comprising a base wall 50, end walls 52,54 and 
outer side walls 56,58 extending therebetween. There 
are also separation walls 60 extending between the end 
walls 52,54 that separate the terminal sections from each 
other. The side, separating and end walls 56,60,52,54 
form cavities 64, within which the individual terminal sec- 
tions 8 are arranged, and also provide a means not only 
for supporting the terminal sections but also guiding the 
wire into the IDC slots 26,28 of the terminal section dur- 
ing termination. The intermediate separating walls 60 
overmoulded over the IDC contact section lower bridging 
portions 40,42 and overmoulded over the base portion 
10 provide a means for securely fastening the plurality 
of terminals 6 to the housing in a robust manner. As 
shown in Figures 1 and 6, the base portion 10 extends 
beyond the side walls 58,56 either for interconnection to 
adjacent connector modules, or for separation therefrom 
by severing the carrier strip. 

Advantageously therefore, the branch connector 
can accept a large range of wire sizes whilst providing 
reliable and robust mechanical and electrical connection 
thereto in a cost-effective and compact manner. 

Claims 

1 . An electrical branch corinector module (2) for elec- 
trically interconnecting a plurality of conducting 
wires, comprising a plurality of terminal sections (8) 
having a base portion (10), insulation displacing 
contact (IDC) sections (12) and strain relief sections 
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(14) tor securely attaching conducting wires to the 
connector module (2), the terminals arranged in a 
juxtaposed manner and electrically interconnected 
by the base portion (10), characterized in that the 
IDC section (1 2) comprises a first slot (26) adapted s 
to connect to small wire sizes, and a second slot (28) 
adapted to connect to larger sizes, and wherein 
each terminal section has a pair of strain relief sec- 
tions (14), each strain relief section extending from 
opposed sides (16) of the base portion (1 0), where w 
the IDC sections (12) are positioned between the 
pair of strain relief sections (1 4) such that conducting 
wires connected thereto are securely held on oppos- 
ing sides of the IDC sections (12). 

15 

2. The branch connector module of claim 1 character- 
ized in that there are a pair of the first smaller IDC 
slots (26) and a pair of the second larger IDC slots 
(28), where the pair of first IDC slots (26) are posi- 
tioned between the second IDC slots (28). 20 

3. The branch connector of claim 2 characterized in 
that the IDC section (12) is folded in a W profile 
thereby forming four planes from which the first and 
second I DC slots are formed. 25 

4. The branch connector module of any preceding 
claim characterized in that the module comprises an 
insulative housing (4) overmoulded to the terminal 
sections (8) and provided with separating walls 30 
(56,60.52.54) to form cavities (64) for receiving and 
guiding the conducting wires therein for connection 

to the terminal sections. 

5. The branch connector of claim 4 characterized in 35 
that the strain relief sections (14) comprise tabs (22) 
extending therefrom and overmoulded by the hous- 
ing (4) to anchor the strain relief section to the hous- 
ing. 

40 

6. A plurality of identical branch connector modules 
according to any preceding claim wherein the strain 
relief sections (14) are interconnected to the base 
portions (10) which are part of a carrier strip (10) 
used to transport the strain relief section during the 4s 
manufacturing process, the plurality of branch con- 
nector modules being held and electrically con- 
nected together by the carrier strip cut at the desired 
locations. 
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